Objective: Determination of whether serum resistin in lean rheumatoid arthritis patients correlates with disease activity and radiological joint damage or not. Subjects and Methods: 75 subjects were included; 25 patients diagnosed with active rheumatoid arthritis (RA), 25 patients with inactive RA, and 25 healthy individuals served as control. All were subjected to history taking, clinical examination, routine laboratory investigations and determination of serum resistin level. Plain X-ray of both hands and feet for RA patients and assessed according to Larsen score. Results: There was a significant increase in serum resistin level in active RA when compared to inactive RA and controls. Resistin also showed a significant positive correlation with DAS 28 score, ESR, CRP, RF, anti CCP, TC, TG, LDL, but the correlation with Larsen score was not significant. Conclusion: There is association between serum resistin level and disease activity, suggesting that it may be useful in evaluating RA disease activity. [Egypt J Rheumatology & Clinical Immunology, 2015; 3(2): 121-126] 
INTRODUCTION
Rheumatoid arthritis (RA) is a systemic autoimmune inflammatory disorder of unknown etiology that primarily affects the synovial lining of the diarthrodial joints. It is characterized by symmetric, erosive synovitis and in some cases extraarticular involvement 1 . Resistin was originally discovered as a molecule that induced insulin resistance and caused hyperglycemia without affecting peripheral insulin sensitivity 2 . However, data in humans are controversial. In contrast to mice, resistin in humans is expressed in lower levels in adipocytes but at relatively higher levels in circulating blood monocytes 3 . There was evidence that resistin has proinflammatory properties, in abundant of inflammatory diseases e.g., RA and Crohn's disease; and is also associated with inflammatory markers in several different populations 4 . Resistin has the potency of inducing production of interleukin -6 and tumor necrosis factor-alpha [5] [6] . Also Resistin induces inflammatory cytokines and causes arthritis when injected into the joints of mice 6 .
The aim of the present study was the assessment of serum resistin in lean rheumatoid arthritis patients and whether it correlates with disease activity and radiological joint damage or not.
SUBJECTS AND METHODS
Fifty patients (3 males and 47 females) fulfilling the American College of Rheumatology 1987 revised criteria for classifying RA 7 , were recruited at the wards and outpatient clinic of Internal Medicine department of Tanta University Hospital during a period of one year from 1/6/2013 to 1/6/2014. Twenty five healthy subjects of matching age and sex were also included as a control group (2 males and 23 females). RA patients were divided into 2 groups. 
Inclusion criteria:
Patients aged > 18 years with RA.
Exclusion criteria:
• Patients with any other autoimmune or inflammatory diseases.
• Body mass index (BMI) ≥ 25kg/m 2 .
• Patients with diabetes mellitus (FBG≥126).
The disease activity of patients with rheumatoid arthritis was assessed according to the 28 joint count Disease Activity Score (DAS28) instrument 8 , using the number of swollen and tender joints, erythrocyte sedimentation rate (ESR) and patient's global visual (14) .
All patients signed an informed consent and the study was approved by the local ethics committee. The participants were subjected to the following:
Complete history taking. Routine laboratory investigations in the form of: Complete blood count (CBC), rheumatoid factor (RF) using quantitive immunonephelometry, anti-cyclic citrullinated antibody (Anti CCP) using microparticle enzyme immunoassay (MEIA), C reactive protein (CRP) using latex method, erythrocytes sedimentation rate (ESR) by Westergren method, lipid profile: total cholesterol, triglyceride and low density lipoprotein (TC, TG, LDH), and fasting blood glucose. Plain X ray of both hands and feet for RA patients to determined the degree of radiographic joint damage using the Larsen score [9] [10] .
Specific investigation:
Serum resistin level was measured using the enzyme-linked immunosorbent assay method ELISA (R&D system Poston Biochem, 840 Memorial Dravee, Cambridge). The sensitivity of the assay was 0.055 ng/ml. The intra-assay coefficient of variation was 4.7%, while the inter-assay coefficient of variation was 8.4%.
Statistical Analysis:
Comparisons between two groups were performed using a two-tailed unpaired Student t test. Multiple groups were compared using a two-way ANOVA. Data were presented as mean ± standard deviation and range. Comparisons were made by using the nonparametric Mann-Whitney test. In case of more than two samples, the nonparametric KruskalWallis test was performed. Correlations were assessed by using the Pearson correlation test. P value less than 0.05 was considered statistically significant. All analyses were performed using SPSS statistical software (SPSS V.16, Inc., Chicago, IL).
RESULTS
In this work, fifty patients with RA were included. Twenty five of them with active disease (24 females, 1 male), and 25 patients with inactive RA (23 females, 2 males). Twenty five healthy individuals of matching age and sex served as control group (23 females, 2 males). Table (1) shows age, sex, duration of diagnosis, DAS 28, Larsen score and laboratory abnormalities in the studied groups. Table ( 2) shows the treatments received by RA patients.
Serum resistin was significantly higher in patients with active RA than controls (P=0.001), also in patients with inactive RA, it was significantly higher than controls (P=0.002). There was a significant increase in its level in patients with active RA when compared to patients with inactive RA (P= 0.001), Table (3) .
Also serum resistin in this work showed a significant positive correlation with all of the following: DAS 28 score, ESR, CRP, RF, anti CCP, TC, TG, LDL with (P<0.001 for all), but the positive correlation was insignificant with Larsen score, BMI, and FBG, as shown in Table (4). 
DISCUSSION
Rheumatoid arthritis (RA) is a chronic autoimmune inflammatory condition 11 . Resistin, an adipocyte-secreted hormone, has gained attention for its involvement in insulin resistance in obesity and diabetes mellitus. Several groups have reported a close relationship between resistin and inflammation. Resistin increases the production of pro-inflammatory cytokines TNF-α and interleukin (IL)-12, both of which are important for T cell development 12 . The aim of the present study was the assessment of serum resistin in lean rheumatoid arthritis patients and whether it correlates with disease activity and radiological joint damage or not.
Since plasma resistin levels in humans, has been found to correlate with determinants of the metabolic syndrome and with obesity [13] [14] . We excluded patients with BMI≥25 and patients with DM from our study.
In the present work we found that serum resistin was significantly higher in both active and inactive RA when compared to controls (P= 0.001, 0.002) respectively. Also it was significantly increased in active RA when compared to inactive RA (P=0.001).
In agreement with our work, Kassem et al. 15 documented a significant increase in serum resistin in RA patients when compared to controls (P<0.001). Canoru et al. 16 as well reported that patients with RA showed considerably higher plasma levels of resistin than healthy controls (P<0.0001). Migita et al. 17 reported serum resistin levels to be significantly higher in RA patients compared to the control subjects (P= 0.0005) which was consistent with our results.
In contrary to our results, Hammad et al. 18 reported that there were insignificant differences of resistin level in RA patients and controls (P>0.05).
We noticed a significant positive correlation between serum resistin level and the following: DAS 28, ESR, CRP, RF, Anti CCP, TC, TG, LDL with (P=0.001) for all. While there were insignificant positive correlations with the disease duration, BMI, FBG, and Larsen score (p= 0.832, 0.72, 0.57, 0.74) respectively. Similar results were reported by Forsblad et al. 19 , who documented that resistin was positively associated CRP (P=0.008). In consistence with our results, Migita et al. 17 , Senolt et al. 20 and Kassem et al. 15 found statistically significant correlations between resistin levels in the serum of RA patients and ESR and CRP. Also Gonzalez et al. 21 , confirmed the association between serum resistin and laboratory markers of inflammation, particularly CRP.
Yoshino et al. 22 as well reported that serum resistin was positively associated with CRP in patients with RA, suggesting that it may act as proinflammatory cytokine in this disease. Senolt et al. 20 as well, found a positive correlation between serum resistin levels and disease activity based on DAS 28 in patients with RA. All the previous studies support the inflammatory role of resistin.
On the contrary to our results, the studies conducted by Forsblad et al. 19 , Kassem et al. 15 and Rho et al. 23 found a significant positive correlation between serum resistin levels and Larsen score for radiological joint damage in RA patients (p< 0.05). While Canoru et al. 16 recorded that there was no significant correlation between resistin and ESR, and CRP. On the other hand, Senolt et al. 20 found a positive association between serum resistin level and disease duration in patients with RA, and reported that resistin was associated with higher Larsen scores despite the absence of higher serum concentrations in patients with RA than in controls.
The results obtained by Kang et al. 24 were partially in accordance with ours, as they documented that serum resistin was associated with ESR(P=0.001), CRP(P-0.004) and increased disease duration (P=0.014), while it didn't correlate with DAS 28 or TG. While Rho et al. 23 reported that the concentrations of resistin did not differ significantly among patients with seropositive and seronegative RA. They also reported that disease duration, DAS 28, Larsen score, and CRP were not correlated with resistin.
The contradictory results found in other studies may be related to the different co-morbidities that may be present in obese patients and may affect resistin level as diabetes, insulin resistance, and atherosclerosis.
Our study was limited by a small number of subjects and absence of synovial fluid analysis, as resistin is present in rheumatoid synovial tissue and synovial fluid 25 . In the future, other studies including more RA patients might be needed to precise the role of resistin in RA subjects.
Conclusion
The results of this study provide an evidence for the association between serum resistin level and disease activity, suggesting that it may be useful in evaluating RA disease activity, and serve as a future therapeutic target.
